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MAGNETIC DRUM 

MEMORY 

SYSTEMS 


Magne-Head engineers and techni- 
cians form a team with the proven 
capability to design Magnetic Drum 
Memory Systems which meet the most 
exacting requirements. 

Every Magne-Head project benefits 
from experience in engineering and 
producing sophisticated drum mem- 
ory systems. Accomplishments include 
memories for military command and 
control networks, tactical displays, 
and computer-based communications 
multiplexing. 

Teamwork does it. A single engineer- 
ing group is responsible for the 
complete system. The three major 
system components — heads, drums, 
and circuits — are designed and manu- 
factured at Magne-Head by specialists 
in each component area. 

Component integration can be costly 
and time consuming if a memory sys- 
tem is purchased piecemeal. Matching 
heads to drums and both to circuitry 
are exacting specialties, Magne-Head 
specialties. Production hardware at 
Magne-Head is "state of the art” else- 
where. Put these accomplishments and 
the benefits of single-source responsi- 
bility for all components to work for 
you. 

Check your requirements for your 
complete Magnetic Drum Memory 
System with Magne-Head. 



GENERAL INSTRUMENT CORPORATION... 
RESEARCH AND MANUFACTURING FACILITIES 
LOCATED THROUGHOUT THE UNITED STATES 
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1. D5000 Drums coupled for 40,000,000 
bit capacity as compared to D50 with 
200,000 bit capacity. 

2. D500 Magnetic Memory Drum. 


3. Militarized D50 Magnetic Memory 

Drum. 

4. D500 Hermetically Sealed Militarized 

Magnetic Memory Drum. 
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AIR FLOATING^ 

DRUM 

HEADS 


Magne-Head manufactures a complete 
line of air floating record-playback 
heads. Conservative design, tight 
manufacturing tolerances, and close 
surveillance of manufacturing elim- 
inate complicated installation and 
adjustment procedures. The addition 
or replacement of heads without stop- 
ping the drum cuts installation and 
adjustment time to a fraction of that 
required for conventional, non-float- 
ing heads. The proximity of the air 
floating head to the magnetic medium 
greatly improves record-read effi- 
ciency. Record currents are reduced 
typically by a factor of two. Playback 
signal is at least tripled over non- 
floating heads of equivalent induc- 
tance and track width. The resulting 
lower inductance, required for a given 
application, allows more rapid data 
transfer into and out of the drum. 


1. MHD-1 Single track airfloating digital 
drum head. 

2. DHW-56 56-track read after write 
digital head — 3" tape. 

3. TB-10 10-track read/write analog head 
— Vi " tape. 

4. DEW-16 16-track read after write 
digital head — 1" tape. 

5. DBW-7 7-track read after write digital 
head — W tape. 

6. Head group illustrating form factor 
flexibility. 


MAGNETIC 

HEADS 


Magne-Head is an industry leader in 
the design and manufacture of mag- 
netic heads for all areas of commercial 
and military application. Continuing 
research enables Magne-Head to offer 
improvements in both performance 
standards and packaging design. 
Heads for special purposes, such as 
magnetic ink character recognition, 
ledger stripe reading and multiple 
track magnetic card reading are used 
in production by many leading equip- 
ment manufacturers. Industry stand- 
ard tape heads are available in the 
IBM and IRIG track formats for read 
after write and interlace recording. 


Look to Magne-Head. Our engineering 
people are available to work with you 
on any magnetic head problem — large 
or small — from prototype to produc- 
tion. 
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Magne-Head is a division of General Instrument 
Corporation, one of America’s largest and most 
successful electronic companies. As do all divisions 
of General Instrument, Magne-Head operates 
autonomously, with the stability and maturity of 
management characteristic of large corporations. 
Each division is free to draw on each of the others 
for their particular specialties. This gives each 
division a broad platform of capability. The finan- 
cial strength of General Instrument assures that 
Magne-Head will be here to finish long term 
projects. 


Activities at Magne-Head cover the whole range 
of manufacturing from prototype to production. 
Magne-Head designs and manufactures tape heads, 
magnetic memory drums and magnetic memory 
drum systems for aerospace, military and indus- 
trial applications. Many of the nation’s critical and 
high priority military and space programs rely 
on Magne-Head products for both in-flight and 
ground support applications. 


Quality Control at Magne-Head is an independent 
group reporting directly to Division management. 


I ■■ ■:.' * , , ‘i-SXr ‘ 


■ 

■ 








•V . 

. 


Military and commercial customer survey teams 
have approved Magne-Head production and 
inspection facilities. Plant, people, and procedures 
meet the exacting standards of major prime mil- 
itary contractors including the Martin Company, 
General Electric Company, Bunker-Ramo Corp., 
Nortronics Division of Northrop Corporation, the 
Lockheed Missiles and Space Company, and Inter- 
national Telephone and Telegraph Corp. Magne- 
Head is serviced by quality control representatives 
of both the United States Air Force and Army 
Ordnance. 

■ 

. 

Factory Sales and Application Engineering staffs 
are available for on-the-spot consultations in the 
customer’s plant. A strong network of representa- 
tives is maintained throughout the United States 
to provide fast, convenient customer service. 


Design and production facilities are located in 
Hawthorne, California, the heart of the aerospace 
complex near Los Angeles International Airport, 
and provide convenient customer liaison and the 
fastest possible delivery of hardware to both the 
domestic and foreign markets. 
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These are standard features — not extra - cost “options 
— of Magne-Head magnetic drum memory systems. 


LOW ERROR RATE 

Reliability is of prime importance in any system 
Magne-Head systems must test to a transient 
rate of less than one bit in 10 12 bits. 


error 

This error rate is achieved with ±5% power supply 
deviation and with worst case bit patterns 
applied to 100% of the drum surface. 

FLEXIBLE RECORDING TECHNIQUES 

Single bit alteration coupled with phase 
modulation recording permits reliable operation 
at high bit transfer rates and packing 
densities. Development of this technique 
makes it practical, for example, to 
record an 8-bit character in parallel at 
1 megacycle, packed 600 characters per inch. 

FAST RESPONSE 

Less than 3 microseconds write-to-read recovery 
cuts average system access time. With look-ahead 
programming, it’s now possible to read 
time-adjacent information blocks without 
waiting for a full drum revolution. 




Magne-Head Systems include the interface logic 
necessary for data exchange between the 
memory and the data source. Circuit elements 
accept any digitally coded data and return it 
on command to its source. This interface 
versatility minimizes the number of lines 
necessary to communicate with the 
memory. For example, less than 30 lines are 
required to access 16,000,000 bits of information. 

Standard recording and play-back methods may be 

implemented with one read-write amplifier 

design. All magnetic drums in the Magne-Head line — 

D50, D500, D5000 — are compatible with this design. 

“Class A Commercial” is the minimum manufacturing standard 
at Magne-Head. Magne-Head Systems may also be specified 
to meet the requirements of MIL-E-4158B and MIL-E-4970A. 
High manufacturing standards pay off in low-cost maintenance, 
increased system life and years of trouble-free operation. 

Look to Magne-Head for drum memories. Consult 
the data ; note the wide range of application 
of Magne-Head systems. Our engineering people 
look forward to working with you on any 
system problem : 50 kilocycles to 1 
megacycle ; 50 kilobits to 100 megabits. 




DATA INPUT 


ADDRESS INPUT 

I 


DATA OUTPUT 

\ i 


INTERFACE 
LINE RECEIVERS 


DATA 

ENCODE LOGIC 



- 


ADDRESS 


POWER 0N/0FF 


AUTOMATIC 


SEQUENCE 


WRITE PROTECT 


CONTROL 


INTERLOCK 





POWER 


INDICATORS 


HEAD SELECTION 
DRIVERS 


ADDRESS INPUT 



. T _ 

T 

LINE RECEIVERS 


ROW ADDRESS 


DECODE 

READ STROBE t 




INTERFACE LINE 

. ' v ' ; 

PARITY 

o, . V >v m 

DRIVERS 

1 


CHECK 



WRITE STROBE 
WRITE/READ 


SECTOR OUTPUT 

ORIGIN OUTPUT 

DATA CLOCK OUTPUT 

WRITE/READ INPUT 


EXTERNAL WRITE 
INTERLOCK (optional) 






SINGLE BIT ALTERATION AT 500 BITS PER INCH USING PHASE MODULATION RECORDING 

1. The following demonstrates Magne-Head's capability In single bit 
alteration using Phase Modulation recordings at moderately high pack- 
ing densities. The example used illustrates 500 bits per inch. The 
photograph shows that 500 bits per inch is not the limit of the head 
or coating. This is evident because there is no adjacent pulse shift 
or attenuation when a bit is removed or inserted. Wave forms were 
photographed at the output of a standard Magne-Head read amplifier. 

2, Oscilloscope Calibration 
Sweep 2,0 microseconds/cm 
Sensitivity 20.0 volts/cm 


3. Drum Specifications 
Speed 
Diameter 
Bits/track 
Bit Packing Density 
Flux Reversals 
Clock Frequency Read 
Clock Frequency Record 


Trace A 
Trace B 
Trace C 
Trace D 
Trace E 
Trace F 
Trace G 
Trace H 


3600 RPM 
8 inches 
12,560 
500 per inch 
1000 per inch 
743 KC 
1.486 MC 


A one (1) in each cell. 

Read strobe superimposed. 

One (1)— Zero (0) pattern. 

Read strobe superimposed. 
Fourth cell modified to a zero (0). 
Read strobe superimposed. 

Read amp D.C. restored output. 
Fourth cell modified to a one (I). 
























SYSTEMS 

Total Storage 

Data Transfer Rate Bit Serial 
or Bit Parallel 
Data Input Requirements 

or 

Address and Control Line 

Input Requirements or 

Data Input Format 

Data Editing 

Clock Output 

Data Output or 

Primary Power Input 
Any one of the following 


DATA 

50K to 100 million bits 
to 1 megacycle 

0V and -5 to 20V 
0 V and + 5 to or 4- 20V 

OVand -5 to -20V 
0V and or 4- 5 to 4- 20V 

Bit serial, parallel, serial - parallel. 

Single bit, single character, block, 
bit or character interlace. 

0 V and — 5 to — 12V 
0V and 4 5 to I 12V 

120V single phase 60 cps 
120/208V 3 phase 60 cps 
120V single phase 400 cps 
120/208V 3 phase 400 cps 

3 microseconds maximum in 
an 8 x 64 matrix. 

500 nanoseconds maximum in 
an 8 x 64 matrix. 

<1 in 10' 2 bits 

4 to 35 milliseconds average, 
to 100V DC 

Memory busy Flag, Parity flag 
Non destructive power loss. Any 
frequency primary power. 


Write to Read 
Recovery 

Read to Read 
and 

Read to Write 
Recovery 

Error Rate 

Access Time 

Clock protect 

Optional Functions 
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BULK STORAGE 
MAGNETIC 
MEMORY DRUM 


• DEPENDABILITY: Plated 
metal magnetic coating provides 
the optimum recording surface — 
hard and durable. 

• CONVENIENCE: Record- 
play heads may be inserted while 
the drum is running, with no 
radial adjustment. 

• CAPACITY : Bit packing den- 
sities to 2000 per inch NRZ ( 1000 
per inch phase modulation, R.B., 
or R.Z. ) 

• SIGNAL TO NOISE RATIO: 
26 db. 

• VERSATILITY: Compliance 
with applicable military specifica- 
tions— ground, shipboard, air- 
borne. 



Typical section of D5000 Series drum — 18" diameter, 
1800 RPM. 20,000,000 bit capacity per section, 4 sec- 
tions can be stacked to expand total bulk storage mem- 
ory to as many as 80,000,000 bits. 


TYPICAL OUTPUT IN M.V. PEAK TO PEAK (1500 OHM LOAD) AIR FLOATING HEAD 



A PLAYBACK SIGNAL VERSUS 
PACKING DENSITY GRAPH shows 
output signal levels over a wide range of 
frequencies. (Frequency equals peripheral 
speed in inches per second times packing 
density in bits per inch phase modulation.) 
Curves illustrated reflect a peripheral 
speed of 1500 inches per second. Different 
speeds produce a roughly linear change in 
signal level. Outputs shown on the graph 
are conservatively de-rated. Production 
experience exceeds these ratings by 
approximately 25%. 
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D5000 MODULAR DRUM 


The D5000 Bulk Storage Magnetic Mem- 
ory Drum employs a new technique of 
modular section construction which per- 
mits the stacking of sections to expand 
bulk storage capacity. Each modular sec- 
tion has a total memory capacity of 
20,000,000 bits and four sections can be 
stacked to expand total bulk storage 
memory to as many as 80,000,000 bits. 
Each individual section incorporates all 
of the design features of Magne-Head’s 
D50 and D500 Series of Magnetic Memory 
Drums. 

The modular section drum is ideal for 
computers designed for bulk storage 
memory and whose total memory varies 
as a function of application such as in 
Process Control and Inventory Control. In 
applications of this nature, where total 
bulk storage capacity is an unknown or 
varying factor, the modular section tech- 
nique of stacking eliminates the necessity 
of specifying a special drum for each size 
of memory and the need for anticipating 
the optimum memory requirement of the 
application. 

To the systems designer, all of this means 
fewer interface restrictions when inte- 
grating the memory subsystem into the 
total system. 

Magne-Head drums meet a broad range of 
operational requirements because of flex- 
ible design within a framework of depend- 
ability. Features and design parameters 
tailored to meet individual application 
needs include drum size, speed, and motor 
type . . . record-play head inductance, head 
layout, and wiring harness arrangements. 

For military systems, D5000 Series 
drums are designed to meet these typical 
specifications : 

Ground Based : MIL-E-4970A and 

MIL-E-4158B 

Shipboard : MIL-E-16400E 

Airborne: MIL-E-5400 


D 5 O O O D E 

DIAMETER : 

LENGTH : 

MAXIMUM NO. OF 
SECTIONS: 

ECCENTRICITY: 

BEARINGS: 

MOTOR : 

ROTATION SPEED: 
TRACKS PER INCH: 

TOTAL STORAGE 
CAPACITY : 

MAXIMUM CLOCK 

RATE : 

MAGNETIC MEDIUM: 


RECORD-PLAY HEADS 

The unique aerodynamic head developed by Magne-Head 
cuts installation and adjustment time to a fraction of that 
required for conventional, non-contact heads. To add or 
replace a head, simply insert it at the desired location and 
lock it in place, all without stopping the drum. Head 
and head slot design make it virtually impossible to 
damage either the head or the drum coating during 
the installation process. 

Electrical specifications such as head inductance and 
drive current requirements may be varied to 
suit the application. 


SIGN D AT A | 

18" per section 

12" per section | 

4 I 

Less than .000050 inches I 

Class 9 ; factory sealed and % 

lubricated ^ 

Custom designed integral | 

motor, induction or | 

synchronous | 

900, 1800, 3600 RPM 1 

40 nominal ^ 

20,000,000 bits per section I 

2 megacycles ■ 

Hard nickel-cobalt plate. ^ 

By becoming an integral S 

part of the rotating I 

member, the plated surface I 

eliminates dusting and I 

flaking problems inherent I 

with iron oxide coatings. | 

Extreme surface hardness | 

greatly reduces | 

susceptibility to | 

catastrophic failure should ■ 

foreign matter come in I 

contact with the rotating ^ 

member. ■ 
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AIRBORNE MAGNETIC 
MEMORY DRUMS 



• DEPENDABILITY: Plated 
metal magnetic coating provides 
the optimum recording surface — 
hard and durable. 

• CONVENIENCE: Record- 
play heads may be inserted while 
the drum is running, with no 
radial adjustment. 

• CAPACITY : Bit packing den- 
sities to 2000 per inch NRZ (1000 
per inch phase modulation, R.B., 
or R.Z.) 

• SIGNAL TO NOISE RATIO: 
26 db. 

• VERSATILITY: Compliance 
with applicable military specifica- 
tions— ground, shipboard, air- 
borne. 



Typical D50 Series drum — 4" diameter, 3600 RPM. 
Other diameters available in the 
D50 Series from 3" to 6". 


TYPICAL OUTPUT IN M.V. PEAK TO PEAK (1500 OHM LOAD) AIR FLOATING HEAD 



A PLAYBACK SIGNAL VERSUS 
PACKING DENSITY GRAPH shows 
output signal levels over a wide range of 
frequencies. (Frequency equals peripheral 
speed in inches per second times packing 
density in bits per inch phase modulation.) 
Curves illustrated reflect a peripheral 
speed of 1500 inches per second. Different 
speeds produce a roughly linear change in 
signal level. Outputs shown on the graph 
are conservatively de-rated. Production 
experience exceeds these ratings by 
approximately 25%. 
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D50 DRUM 

All drums in the small to medium 
size D50 Series share basic design 
features. Magne-Head design cri- 
teria provide superior performance : 
more bits per square inch of record- 
ing surface, higher output signal 
levels, and long term maintenance- 
free operation. To the systems 
designer, all of this means fewer 
interface restrictions when inte- 
grating the memory subsystem into 
the total svstem. 

Magne-Head drums meet a broad 
range of operational requirements 
because of flexible design within a 
framework of dependability. 
Features and design parameters 
tailored to meet individual applica- 
tion needs include drum size, speed, 
and motor type . . . record-play head 
inductance, head layout, and wiring 
harness arrangements. 

For military systems, D50 Series 
drums are designed to meet these 
typical specifications : 

Ground Based: MIL-E-4970A and 

MIL-E-4158B 

Shipboard : MIL-E-16400E 

Airborne : MIL-E-5400 


D 5 O D E S 

DIAMETER: 

LENGTH: 

ECCENTRICITY: 

BEARINGS: 

MOTOR : 


ROTATION SPEED: 


TRACKS PER INCH: 

TOTAL STORAGE 
CAPACITY : 


MAXIMUM CLOCK 

RATE : 

MAGNETIC MEDIUM: 


RECORD-PLAY HEADS 

The unique aerodynamic head developed by Magne-Head 
cuts installation and adjustment time to a fraction of that 
required for conventional, non-contact heads. To add or 
replace a head, simply insert it at the desired location and 
lock it in place, all without stopping the drum. Head 
and head slot design make it virtually impossible to 
damage either the head or the drum coating during 
the installation process. 

Electrical specifications such as head inductance and 
drive current requirements may be varied to 
suit the application. 


I G N DATA [ 

3 to 6 inches I 

1 to 10 inches I 

Less than .000050 inches I 

Class 9 ; factory sealed and | 

lubricated | 

Custom designed integral | 

motor, induction or ^ 

synchronous ^ 

Speed limits are set by ® 

rotating member diameter, I 

Maximum speed for D50 | 

Series drums is 24,000 I 

RPM, at a diameter ^ 

of 3 inches. ^ 

40 nominal ^ 

Approximate storage ® 

capacity ranges between I 

these limits, according I 

to drum size : | 

3" diameter x 1" length— ■ 

270.000 bits phase . 

modulation 

6" diameter x 9" length— ^ 

5.400.000 bits phase I 

modulation I 

2 megacycles ® 

Hard nickel-cobalt plate. $ 

By becoming an integral I 

part of the rotating | 

member, the plated surface / 

eliminates dusting and ^ 

flaking problems inherent ® 

with iron oxide coatings. I 

Extreme surface hardness | 

greatly reduces ^ 

susceptibility to ^ 

catastrophic failure should ■ 

foreign matter come in I 

contact with the rotating | 

member. n 
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• DEPENDABILITY: Plated 
metal magnetic coating provides 
the optimum recording surface — 
hard and durable. 

• CONVENIENCE: Record- 
play heads may be inserted while 
the drum is running, with no 
radial adjustment. 

• CAPACITY: Bit packing den- 
sities to 2000 per inch NRZ ( 1000 
per inch phase modulation, R.B., 
or R.Z.) 

• SIGNAL TO NOISE RATIO: 
26 db. 

• VERSATILITY: Compliance 
with applicable military specifica- 
tions— ground, shipboard, air- 
borne. 



AIRBORNE MAGNETIC 
MEMORY DRUMS 



Typical D50 Series drum — 4" diameter, 3600 RPM. 
Other diameters available in the 
D50 Series from 3" to 6". 


TYPICAL OUTPUT IN M.V. PEAK TO PEAK (1500 OHM LOAD) AIR FLOATING HEAD 



A PLAYBACK SIGNAL VERSUS 
PACKING DENSITY GRAPH shows 
output signal levels over a wide range of 
frequencies. (Frequency equals peripheral 
speed in inches per second times packing 
density in bits per inch phase modulation.) 
Curves illustrated reflect a peripheral 
speed of 1500 inches per second. Different 
speeds produce a roughly linear change in 
signal level. Outputs shown on the graph 
are conservatively de-rated. Production 
experience exceeds these ratings by 
approximately 25%. 
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050 DRUM 


All drums in the small to medium 
size D50 Series share basic design 
features. Magne-Head design cri- 
teria provide superior performance : 
more bits per square inch of record- 
ing surface, higher output signal 
levels, and long term maintenance- 
free operation. To the systems 
designer, all of this means fewer 
interface restrictions when inte- 
grating the memory subsystem into 
the total svstem. 

Magne-Head drums meet a broad 
range of operational requirements 
because of flexible design within a 
framework of dependability. 
Features and design parameters 
tailored to meet individual applica- 
tion needs include drum size, speed, 
and motor type . . . record-play head 
inductance, head layout, and wiring 
harness arrangements. 

For military systems, D50 Series 
drums are designed to meet these 
typical specifications : 

Ground Based: MIL-E-4970A and 

MIL-E-4158B 

Shipboard : MIL-E-16400E 

Airborne : MIL-E-5400 


D 5 O D E S 

DIAMETER: 

LENGTH: 

ECCENTRICITY: 

BEARINGS: 

MOTOR : 


ROTATION SPEED: 


TRACKS PER INCH: 

TOTAL STORAGE 
CAPACITY : 


MAXIMUM CLOCK 

RATE: 

MAGNETIC MEDIUM: 


RECORD-PLAY HEADS 

The unique aerodynamic head developed by Magne-Head 
cuts installation and adjustment time to a fraction of that 
required for conventional, non-contact heads. To add or 
replace a head, simply insert it at the desired location and 
lock it in place, all without stopping the drum . Head 
and head slot design make it virtually impossible to 
damage either the head or the drum coating during 
the installation process. 

Electrical specifications such as head inductance and 
drive current requirements may be varied to 
suit the application. 


I G N DATA 

3 to 6 inches 

1 to 10 inches 

Less than .000050 inches 

Class 9 ; factory sealed and 
lubricated 

Custom designed integral 
motor, induction or 
synchronous 

Speed limits are set by 
rotating member diameter. 
Maximum speed for D50 
Series drums is 24,000 
RPM, at a diameter 
of 3 inches. 

40 nominal 

Approximate storage 
capacity ranges between 
these limits, according 
to drum size : 

3" diameter x 1" length- 

270. 000 bits phase 
modulation 

6 " diameter x 9" length— 

5.400.000 bits phase 
modulation 

2 megacycles 

Hard nickel-cobalt plate. 

By becoming an integral 
part of the rotating 
member, the plated surface 
eliminates dusting and 
flaking problems inherent 
with iron oxide coatings. 
Extreme surface hardness 
greatly reduces 
susceptibility to 
catastrophic failure should 
foreign matter come in 
contact with the rotating 
member. 
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MAGNETIC 
MEMORY DRUMS 


• DEPENDABILITY: Plated 
metal magnetic coating provides 
the optimum recording surface — 
hard and durable. 

• CONVENIENCE: Record- 
play heads may be inserted while 
the drum is running, with no 
radial adjustment. 

• CAPACITY : Bit packing den- 
sities to 2000 per inch NRZ ( 1000 
per inch phase modulation, R.B., 
or R.Z.) 

• SIGNAL TO NOISE RATIO: 
26 db. 

• VERSATILITY: Compliance 
with applicable military specifica- 
tions— ground, shipboard, air- 
borne. 



Typical D500 Series drum — 9" diameter, 3600 RPM. 
Other diameters available in the D500 Series 

from 6" to 12". 


TYPICAL OUTPUT IN M.V. PEAK TO PEAK (1500 OHM LOAD) AIR FLOATING HEAD 



A PLAYBACK SIGNAL VERSUS 
PACKING DENSITY GRAPH shows 
output signal levels over a wide range of 
frequencies. (Frequency equals peripheral 
speed in inches per second times packing 
density in bits per inch phase modulation.) 
Curves illustrated reflect a peripheral 
speed of 1500 inches per second. Different 
speeds produce a roughly linear change in 
signal level. Outputs shown on the graph 
are conservatively de-rated. Production 
experience exceeds these ratings by 
approximately 25%. 
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D500 DESIGN DATA 
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All drums in the medium size D500 
Series share basic design features. 
Magne-Head design criteria pro- 
vide superior performance: more 
bits per square inch of recording 
surface, higher output signal levels, 
and long term maintenance-free 
operation. To the systems designer, 
all of this means fewer interface 
restrictions when integrating the 
memory subsystem into the total 
system. 

Magne-Head drums meet a broad 
range of operational requirements 
because of flexible design within a 
framework of dependability. 
Features and design parameters 
tailored to meet individual applica- 
tion needs include drum size, speed, 
and motor type . . . record-play head 
inductance, head layout, and wiring 
harness arrangements. 

For military systems, D500 Series 
drums are designed to meet these 
typical specifications: 

Ground Based: MIL-E-4970A and 

MIL-E-4158B 

Shipboard : MIL-E-16400E 

Airborne : MIL-E-5400 


D500 DESIGN DATA 


DIAMETER: 
LENGTH : 
ECCENTRICITY: 
BEARINGS: 

MOTOR : 


ROTATION SPEED: 


TRACKS PER INCH : 

TOTAL STORAGE 
CAPACITY : 


MAXIMUM CLOCK 

RATE : 

MAGNETIC MEDIUM: 


6 to 12 inches 

1 to 18 inches 

Less than .000050 inches 

Class 9 ; factory sealed and 
lubricated 

Custom designed integral 
motor, induction or 
synchronous 

Speed limits are set by 
rotating member diameter. 
Maximum speed for D500 
Series drums is 12,000 
RPM, at a diameter 
of 6 inches. 

40 nominal 

Approximate storage 
capacity ranges between 
these limits, according 
to drum size : 

6" diameter x 1" length— 
570,000 bits phase 
modulation 

12" diameter x 18" length — 
20,000,000 bits phase 
modulation 

2 megacycles 

Hard nickel-cobalt plate. 

By becoming an integral 
part of the rotating 
member, the plated surface 
eliminates dusting and 
flaking problems inherent 
with iron oxide coatings. 
Extreme surface hardness 
greatly reduces 
susceptibility to 
catastrophic failure should 
foreign matter come in 
contact with the rotating 
member. 


I 



RECORD- PLAY HEADS 

The unique aerodynamic head developed by Magne-Head 
cuts installation and adjustment time to a fraction of that 
required for conventional, non-contact heads. To add or 
replace a head, simply insert it at the desired location and 
lock it in place, all without stopping the drum. Head 
and head slot design make it virtually impossible to 
damage either the head or the drum coating during 
the installation process. 

Electrical specifications such as head inductance and 
drive current requirements may be varied to 
suit the application. 
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MAGNETIC MEMORY DRUM DESIGN SHEET 


1. GENERAL REQUIREMENTS 

MAXIMUM OVERALL HEIGHT ALLOWED. 


MAXIMUM OVERALL DIAMETER ALLOWED. 


(INCHES) 

(INCHES) 


REMARKS — ADDITIONAL REQUIRE- 
MENTS, ETC. USE BLANK SHEET IF 
REQUIRED. 


MOUNTING (VERTICAL OR HORIZONTAL) 

STARTING TIME ALLOWED 

ACCESS TIME REQUIRED 

NUMBER AND TYPE CONNECTORS 

ENVIRONMENTAL CONDITIONS 

STORAGE OPERATE 

VIBRATION SHOCK_ 

RECORDING FREQ 

BIT PACKING DENSITY (BPI) 

CROSSTALK MAX. REQUIRED 

BITS PER TRACK 

2. TRACK & HEAD REQUIREMENTS 


CLOCK 

NO. OF TRACKS 
REQUIRED 

SPARES 

REQUIRED 

NO. OF HEADS 

PER TRACK 

TOTAL 

HEADS 





WORD MARKER 





SECTOR MARKER 





ORIOIN PULSE 




LENOTH 

REOISTER MEMORY 





MAIN MEMORY 









TOTAL HEADS 


3. DRIVE INFORMATION 

MOTOR TYPE 


PWR. SUPPLY VOLTS PHASE CYCLES 


4. MAGNETIC DRUM HEAD 


HEAD TYPE — CONTACT. 
INDUCTANCE PER LEG- 

RESONANT FREQ— 

LEADS 

RECORD CURRENT 

PLAYBACK SIGNA L 


NON CONTACT 

± 1 0 % 

MIN. 

SHIELD REQUIRED 

MAX. 

. MIN. 


MAGNE-HEAD DIV. GENERAL INSTRUMENT CORP. 

13040 So. Cerise Ave. HAWTHORNE, CALIF. 772-2351 679-3377 

Form No. 203 
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ODEL 


71-64 

MAGNETIC 
MEMORY DISC 



• DEPENDABILITY: Plated 
metal magnetic coating provides 
the optimum recording surface — 
hard and durable. 

• CAPACITY: Bit packing den- 
sities to 1200 per inch NRZ ( 600 
per inch phase modulation, R.B., 
or R.Z.). 

• SIGNAL TO NOISE RATIO: 
26 db. 

• VERSATILITY: Variable mo- 
tor speeds available. Record head 
output and inductance adjustable 
to any electronic interface. 



7" Diameter Disc 64 Tracks 
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MODEL 

91-128 

MAGNETIC 
MEMORY DISC 



• DEPENDABILITY: Plated 
metal magnetic coating provides 
the optimum recording surface — 
hard and durable. 

CAPACITY : Bit packing den- 
sities to 1200 per inch NRZ ( 600 
per inch phase modulation, R.B., 
or R.Z.). 

• SIGNAL TO NOISE RATIO: 
26 db. 

• VERSATILITY: Variable mo- 
tor speeds available. Record head 
output and inductance adjustable 
to any electronic interface. 



is 

m®. mrm 


imm 


9" Diameter Disc 128 Tracks 
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MAGNE -HEAD 

A Division of General Instrument Corporation 
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1.0 Maximum Capacity: 


524, 288 Bits 



^ r 



1.1 Number of Discs: 

One (7" diameter) 

1.2 Recording Diameters: 

6.5" Maximum 


4.9" Minimum 

1.3 Tracks/Radial Inch: 

40 

1.4 Track Width: 

.015" 

1.5 Bits/Track: 

8129 maximum 

1.6 Maximum Packing Density: 

532 Bits/Inch 

1.7 Number of Tracks 

66 as follows: 


1.7.1 2 Timing Tracks 

1.7.2 64 General Storage Tracks 

1.7.3 Registers, if required, will reduce 
the number of general storage 
tracks by approximately 8 tracks 
per register 


1.8 Registers: 

1.8.1 Minimum Spacing at 

Maximum Density: 64 Bits 


Magnetic Heads 

(To be specified for 
a particular 
application) 

1.9.1 Half Coil Inductance 

150 Microhenries Maximum 
30 Microhenries Minimum 

1.9.2 Unbalance between the two 
half coils of each head will be 
less than 5% 


1.9.3 Gap Width: 

.00025" 

1.9.4 Write Current required for 
full saturation: 

(Depends on head 
selected) 

Probable Range: 60 to 150 Milli- 

amperes 

1.9.5 Playback Variation: 

2 to 1 

1.9.6 Amplitude Modulation: 
as defined by the formula 

10% Maximum 

n/ „ J 2 (Max -Min) 
/oM°d- Max+Min 

x 100 

Type of Recording: 

Phase Modulation 


1.11 Noise: 

1 .1 1 .1 Random noise from any D.C. 
erased track will be less than 
1 0% of the minimum playback 
amplitude 


1.12 Drive System: Integral Induction Motor 

(Synchronous on special application) 


1.12.1 Speed: 

900 RPM, 1800 RPM 
or 3600 RPM 

1.12.2 Power Supply Required: 

60 cps 115 V Single Phase 

60 cps 220 V Single Phase 

60 cps 208 V Three Phase 

1.12.3 Starting Device: 

Single Phase 

Drives require start 
and run capacitors 
and time delay relay 

Bearings: 


1.13.1 Super Precision Grade 7 

Preloaded Ball Bearings are used 
with a design life of 5 years. 


1.13.2 Bearings are grease lubricated 
for the lifetime of the bearings 


Physical Package: 


1.14.1 Axis of Rotation: 

Vertical 

1.14.2 Overall Size: 

11" dia. x 11" high 

1.14.3 Total Weight: 

45 lbs. 

1.14.4 Isolator Mounts: 

3 Mounts providing 
90% isolation at the 
rotational speed 
frequency 

1.14.5 Finish: — Structure: 

Golden Iridite 

1.14.6 Finish: — Dust Cover: 

Ivory Enamel 

Environmental Limitations: — (Operating) 

1.15.1 Ambient Temperature: 

50°F to 100°F 

1.15.2 Thermal Shock: 

No restriction within 
ambient range 

1.15.3 Humidity: 

Oto 95% 

1.15.4 Dust Cover Removal 

Restricted to a 
clean area 


1.16 Environmental Limitations: (Non-Operating) 

1.16.1 Ambient Temperature: 0°Ftol80°F 


1.16.2 Storage Time: 


One Year without 
relubrication of 
bearings 









1.0 Maximum Capacity: 

736,000 


1.1 Number of Discs: 

One (9" diameter) 


1.2 Recording Diameters: 

8.5" maximum : 

6.5" minimum 


1.3 Tracks/Radial Inch: 

32 


1.4 Track Width: 

.015" 


1.5 Bits/Track: 

11,500 maximum 


1.6 Maximum Packing Density: 

533 bits/inch 


1.7 Number of tracks: 

67 as follows: 


1.7.1 64 data tracks 



1.7.2 1 clock track (8192 bits) 



1.7.3 1 synch track 



1.7.4 1 register track 



1.8 Registers: 



1.8.1 1 register track with spacing 

between read and write head to be 
approximately 800 bits. 



1.9 Magnetic heads 



1.9.1 Half Coil Inductance 

50 microhenries 
±10% \ 


1.9.2 Unbalance between the two half 
coils of each head will be less 
than 5% 



1.9.3 Gap Width: 

.00025" 


1.9.4 Write Current required 
for full saturation: 

100 milliamperes 
maximum 


1.9.5 Playback 

Amplitude: 

50 millivolts 
minimum 


1.9.6 Amplitude Modulation: 

15% maximum 


1.10 Type of Recording: 

Phase Modulation 


1.11 Noise: 



1 .1 1 .1 Random noise from any DC erased 
track will be less than 10% of 
minimum playback amplitude 
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1.12 Drive System: 


1.12.1 Speed: 


1.12.2 Power: 


1.12.3 Starting Device: 


1.13 Bearings: 

1.13.1 Super Precision Grade 7 preloaded 
ball bearings are used with a 
design life of 10 years. 

1.13.2 Bearings are grease lubricated for 
the lifetime of the bearings 

1.14 Physical Package: 

1.14.1 Axis of Rotation.- 

1.14.2 Overall Size: 

1.14.3 Total Weight: 

1.14.4 Isolator Mounts: 


1.14.5 Finish: - 
(Structure) 

1.14.6 Finish: 

(Dust Cover) 

1.15 Environmental Limitations: — (Operating) 

1.15.1 Ambient Temperature: 

1.15.2 Thermal Shock: 

1.15.3 Humidity: 

1.15.4 Dust Cover Removal: 

1.16 Environmental Limitations: (Non-Operating) 

1 .1 6.1 Ambient Temperature: 

1.16.2 Storage Time: 


Integral Induction 
Motor 

3600 RPM (Less 
5% slip) 

115V, 60 CPS, 
single phase 

Single Phase 
Drives require start 
and run capacitors 


Vertical 

13" diameter 
x 11" high 

45 lbs. 

4 Mounts providing 
90% isolation at the 
rotational speed 
frequency 

Golden Iridite 


Ivory Enamel 


50°F to 100°F 


No restriction within 
ambient range 

Oto 95% 

No restriction within 
ambient range 


0°F to 180°F 

One year without 
relubrication of 
bearings 








1.0 Maximum Capacity: 

8,192,000 Bits 


1.1 Number of Discs: 

Four (13" Diameter) 


1.2 Recording Diameters: 

12.5" Maximum 

9.3" Minimum 


1.3 Tracks/Radial Inch: 

40 


1.4 Track Width: 

.015" 


1.5 Bits/Track: 

16,000 Maximum 


1.6 Maximum Packing Density 

548 Bits/Inch 


1.7 Number of Tracks 

516 as follows 


1.7.1 4 Timing Tracks 

1.7.2 512 General Storage Tracks 



1.7.3 Registers, if required, will reduce 
the number of general storage 
tracks by approximately 4 tracks 
per register 



1.8 Registers: 



1.8.1 Minimum Spacing: 
at maximum density 

64 Bits 


1.9 Magnetic Heads 

(To be specified for 
a particular applica- 
tion) 


1.9.1 Half Coil Inductance: 

100 Microhenries 
Maximum 



15 Microhenries 
Minimum 


1.9.2 Unbalance between the two half 
coils of each head will be less 
than 5% 



1.9.3 Gapwidth: 

.00025" 


1.9.4 Write current required 
for full saturation: 

(Depends on head 
selected) 


Probable Range: 

60 to 150 Milli- 
amperes 


1.9.5 Playback Variation: 

3 to 1 


1.9.6 Amplitude Modulation: 
as defined by the formula 

15% Maximum 


2 (Max —Min) _ 

/o Mod - Max + Mjn x 1 00 



1.10 Type of Recording: 

1.11 Noise: 

Phase Modulation 


1.11.1 Random noise from any DC 
erased track will be less than 

10% of the minimum playback 
amplitude 
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1.11.2 Crosstalk between any head 

which is reading a register track 
or a clock track and any other 
head which is writing will be less 
than 10% of the minimum 
playback amplitude. 


1.12 Drive System: Integral Induction Motor 

(Synchronous on Special Application) i; 

1.12.1 Speed: 

900 RPM, 1800 RPM 
or 3600 RPM 

1.12.2 Power Supply Required: \ 

| 60 cps 115 V Single Phase 

60 cps 220 V Single Phase j 

60 cps 208 V Three Phase 

1.12.3 Starting Device: 

Single Phase 

Drives require start 
& run capacitors and ■ 

time delay relay j 

1.13 Bearings: 


1.13.1 Super Precision Grade 7 

Preloaded Ball Bearings are used 
with a design life of 10 years. 


1.13.2 Bearings are grease lubricated 
for the lifetime of the bearings 


i 1.14 Physical Package: 


1.14.1 Axis of Rotation: 

Vertical 

1.14.2 Overall Size: 

17" dia. x 17" high 

1.14.3 Total Weight: 

120 lbs. 

1.14.4 Isolator Mounts: 

4 Mounts providing 

90% isolation at the 
rotational speed 
frequency 

1.14.5 Finish: Structure: 

Golden iridite 

1.14.6 Finish: Dust Cover: 

Ivory Enamel 

1.15 Environmental Limitations: — (Operating) 


1.15.1 Ambient Temperature: 

50°F to 100°F 

1.15.2 Thermal Shock: 

No Restriction within 
ambient range. 

1.15.3 Humidity: 

0 to 95% 

1.15.4 Dust Cover Removal: 

Restricted to a 
clean area 

1.16 Environmental Limitations: (Non-operating) 


1.16.1 Ambient Temperature: 

0°F to 180°F 

1.16.2 Storage Time: 

One Year without 
reiubrication of 
bearings 

V 
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MODEL 



MODEL 

No. OF 
DISCS 
& DIA. 

MAX 

NUMBER 

DATA 

TRACKS 

BITS PER 
TRACK 

MAX 

TOTAL 

BIT 

CAPACITY 

OUTSIDE 

DIMENSIONS 

DIA X 

HIGH 

BIT 

DENSITY 

INNER 

TRACK 

PRICE 

SINGLE 

UNITS 

PRICE 

10 TO 30 
UNITS 

PRICE 

50 & UP 

SERIES 

70 

71-64 

ONE 7" 

64 

* 

8192 

524,288 

11" X 11" 

532 

Bits/Inch 

$ 3,000 

$ 2,800 

$2,500 

71-128 

ONE 7" 

128 

5200 

665,600 

11" X 11" 

500 

Bits/Inch 

$ 4,000 

$ 3,600 

$3,250 

72-256 

TWO 7" 

256 

5200 

1,331,200 

11" X 14" 

500 

Bits/Inch 

$ 6,000 

$ 5,200 

$4,750 

SERIES 

91-64 

ONE 9" 

64 

11500 

736,000 

13" X 11" 

533 

Bits/Inch 

$ 4,000 

$ 3,800 

$3,500 







533 

Bits/Inch 




90 

91-128 

ONE 9" 

128 

8800 

1,126,400 

13" X 11" 

$ 5,000 

$ 4,600 

$4,250 

92-256 

TWO 9" 

256 

8800 

2,252,800 

13" X 14" 

533 

Bits/Inch 

$ 7,000 

$ 6,200 

$5,750 

SERIES 

110 

111-64 

ONE 11" 

64 

14895 

953,280 

15" X 11" 

533 

Bits/Inch 

$ 5,000 

$ 4,800 

$4,500 

111-128 

ONE 11" 

128 

12200 

1,561,600 

15" X 11" 

533 

Bits/Inch 

$ 6,000 

$ 5,600 

$5,250 

112-256 

TWO 11" 

256 

12200 

3,123,200 

15" X 14" 

533 

Bits/Inch 

$ 8,000 

$ 7,200 

$6,750 


131-64 

ONE 13" 

64 

18200 

1,164,800 

17" X 11" 

533 

Bits/Inch 

$ 6,000 

$ 5,800 

$5,000 

SERIES 

131-128 

ONE 13" 

128 

16000 

2,048,000 

17" X 11" 

548 

Bits/Inch 

$ 7,000 

$ 6,600 

$5,750 

130 

132-256 

TWO 13" 

256 

16000 

4,096,000 

17" X 14" 

548 

Bits/Inch 

$ 9,000 

$ 8,200 

$7,250 


134-512 

FOUR 13" 

512 

16000 

8,192,000 

17" X 17" 

548 

RitQ/Inrh 

$13,000 

$11,400 

$9,500 


MAGNE-HEAD 

A Division of General Instrument Corporation 

1 3040 S. Cerise Avenue, Hawthorne, California 90250 


REPRESENTATIVES 

ARKANSAS 

Carter Associates, Inc. 

P. 0. Box 87 
Garland, Texas 
Tel: 214-276-7151 
TWX: 214-276-8397 
Dale Runnels 

ALABAMA 

Beacon Electron Associates, Inc. 

P.O.Box 3127 
Huntsville, Alabama 
Tel: 205-536-5065 
George Walls 

CONNECTICUT 
Brogan Associates, Inc. 

80 Urban Avenue 
Westbury, L. I., New York 
Tel: 516-333-6683 
TWX: 516-333-3723 

Fred Korb (516-421-0029) 

Don Robertson (516-742-8855) 

DELAWARE 

L. G. White & Co., Inc. 

P. 0. Box 246 

Narberth, Pennsylvania 19072 
Tel: 215-664-6505; 215-839-3445 
TWX: 215-667-3949 

Patrick Quinn, Jr. (215-639-6489) 

DISTRICT OF COLUMBIA 
L. G. White & Co., Inc. 

880 Bonifant Street 
Silver Spring, Maryland 20910 
Tel: 301-585-3141 
TWX: 710-825-9635 

Robert Pardis (301-762-7287) 

Roald Evensen (301-622-0130) 

FLORIDA 

General Corporation 
1520 Edgewater Drive 
Orlando, Florida 
Tel: 305-241-3384 
TWX: 305-841-0094 
Sol Gross 

GEORGIA 

Beacon Electronic Associates, Inc. 

P. 0. Box 1278 
Maitland, Florida 
Tel: 305-647-3498 
Ernest Trigg 
Danny Snow 

Beacon Electronics Associates, Inc. 

P. 0. Box 10212 
Fort Lauderdale, Florida 
Tel: 305-564-4298 
John Williammee 

INDIANA 

G. & H. Sales Company 
Room 207 

National Management Building 
100 West Main Street 
Fort Wayne, Indiana 
Tel: 219-744-3072 

Harold Baker (Northern Area) 

Jim Speckman (Indianapolis & So. Area) 

LOUISIANA 

Beacon Electronic Associates, Inc. 

P. 0. Box 1278 
Maitland, Florida 
Tel: 305-647-3498 
Ernest Trigg 


MAINE 

Brogan Associates, Inc. 

69 Hickory Drive 
Bear Hill Industrial Park 
Waltham, Massachusetts 02154 
Tel: 617-894-3250 
TWX: 710-324-0192 

Irwin Stone (617-963-1695) 
Preston Neff (617-894-2233) 
John Flynn (617-263-2585) 

MARYLAND 

L. G. White & Co., Inc. 

880 Bonifant Street 
Silver Spring, Maryland 
Tel: 301-585-3141 
TWX: 710-825-9635 

Roald Evensen (301-622-0130) 
Robert Pardis (301-762-7287) 

MASSACHUSETTS 
Brogan Associates, Inc. 

69 Hickory Drive 
Bear Hill Industrial Park 
Waltham, Massachusetts 02154 
Tel: 617-894-3250 
TWX: 710-324-0192 

Irwin Stone (617-963-1695) 
Preston Neff (617-894-2233) 
John Flynn (617-263-2585) 

MICHIGAN 

G. & H. Sales Company 
137 Lakeview Drive 
Dayton 59, Ohio 
Tel: 513-885-3181 

Mel Meacham (513-885-3327) 

G. & H. Sales Company 
16815 James Couzens Highway 
Detroit, Michigan 48235 
Tel- 313-342-4747 

Alex Blumberg (313-341-5744) 

MINNESOTA 

Hamilton, Grayden & Flemmer, Inc. 
Hamilton Road 
Hopkins, Minnesota 
Tel: 612-941-1120 
TWX: 910-576-2861 
Edward Grayden 
Lonnis Flemmer (Lonny) 

MISSISSIPPI 

Beacon Electronic Associates, Inc. 

P. 0. Box 1278 
Maitland, Florida 
Tel: 305-647-3498 
Ernest Trigg 
Danny Snow 

NEVADA 

Carter Associates, Inc. 

P. 0. Box 94 
Scottsdale, Arizona 
Tel: 602-947-4355 
TWX: 602-949-0123 
Paul Carter 

NEW HAMPSHIRE 
Brogan Associates, Inc. 

69 Hickory Drive 
Bear Hill Industrial Park 
Waltham, Massachusetts 02154 
Tel: 617-894-3250 
TWX: 710-324-0192 

Irwin Stone (617-963-1695) 
Preston Neff (617-894-2233) 
John Flynn (617-263-2585) 


NEW JERSEY 
Southern Area 
Brogan Associates, Inc. 

#1 Bala Avenue 

Bala Cynwyd, Pennsylvania 

Tel: 215-667-4749 

Wilbur Kelly (215-279-5910) 

Northern Area 
Brogan Associates, Inc. 

80 Urban Avenue 
Westbury, L.I., New York 
Tel: 516-333-6683 
TWX: 516-333-3723 

Paul Seckendorf (914-769-7298) 

Central Area 
Brogan Associates, Inc. 

80 Urban Avenue 
Westbury, L.I., New York 
Tel: 516-333-6683 
TWX: 516-333-3723 

Fred Korb (516-421-0029) 

NEW MEXICO 
Carter Associates, Inc. 

P. 0. Box 94 
Scottsdale. Arizona 
Tel: 602-947-4355 
TWX: 602-949-0123 
Paul Carter 

NEW YORK 
Western Area 
Brogan Associates, Inc. 

474 Thurston Road 
Rochester, New York 
Tel: 716-328-2350; 716-328-2351 
TWX: 716-235-2514 
Ed Snyder 

Upper New York State above Kingston 
Brogan Associates, Inc. 

P. 0. Box 158 
Camillas, New York 
Tel: 315-672-8290 

Ralph Jacobi (315-672-3158) 

Balance of State 
Brogan Associates, Inc. 

80 Urban Avenue 
Westbury, L.I., New York 
Tel: 516-333-6683; 6684; 6685; 6689 
TWX: 516-333-3723 

John P. Brogan (516-938-8679) 

Long Island, Metropolitan New York 
Edward M. Brown (516-378-8672) 

Long Island, Metropolitan New York and 
assistance as needed in the Boston Area 
Fred S. Korb (516-421-0029) 

Metropolitan New York, Central New Jersey 
and assistance as needed in Connecticut 
Don Robertson (516-742-8855) 

Long Island, Connecticut and assistance as 
needed in Eastern Pennsylvania 
Paul Seckendorf (914-769-7298) 

Northern New Jersey, Westchester County, and 
assistance as needed in upper New York State 
Daniel Grimes (516-731-4691) 

Manager of Service Division covering all 
territories of Brogan Associates 

NORTH CAROLINA 
L. G. White & Co., Inc. 

P. 0. Box 2356 

Winston Salem, North Carolina 27102 
Tel: 919-725-3612 
TWX: 919-725-6262 

Joseph Williams (704-252-8690) 


OHIO 

G. & H. Sales Company 
P.O.Box 37416 
Cincinnati, Ohio 45237 
Tel: 513-761-6185 
TWX: 513-577-1239 

Jim Speckman (513-931-7272) 
Bill Giesting (513-931-4366) 

Jim Hassett (513-561-5296) 

G. & H. Sales Company 
137 Lakeview Drive 
Dayton 59, Ohio 
Tel: 513-885-3181 

Mel Meacham (513-885-3327) 

G. & H. Sales Company 
13690 Fox Hill Drive 
Novelty, Ohio 44072 
Tel: 216-991-1021 

John Prutton (216-338-3654) 

OKLAHOMA 

Carter Associates, Inc. 

P. 0. Box 87 
Garland, Texas 
Tel: 214-276-7151 
TWX: 214-276-8397 
Dale Runnels 

PENNSYLVANIA 
Eastern Area 
Brogan Associates, Inc. 

#1 Bala Avenue 

Bala Cynwyd, Pennsylvania 

Tel: 215-667-4749 

Don Robertson (516-742-8855) 
Wilbur Kelly (215-279-5910) 
Gerald Lee 

Balance of State 
G. & H. Sales Company 
1 Cedar Boulevard 
Pittsburgh 28, Pennsylvania 
Tel: 412-531-8786 
Bronwell Espy 

RHODE ISLAND 
Brogan Associates, Inc. 

69 Hickory Drive 
Bear Hill Industrial Park 
Waltham, Massachusetts 02154 
Tel: 617-894-3250 
TWX: 710-324-0192 

Irwin Stone (617-963-1695) 
Preston Neff (617-894-2233) 
John Flynn (617-263-2585) 

SOUTH CAROLINA 
L. G. White & Co., inc. 

P.O.Box 2356 

Winston-Salem, North Carolina 27102 
Tel: 919-725-3612 
TWX: 919-725-6262 

Joseph Williams (704-252-8690) 

TENNESSEE 

East of and including Oak Ridge 
L. G, White & Co., Inc. 

P. 0. Box 2356 

Winston-Salem, North Carolina 27102 
Tel: 919-725-3612 
TWX: 919-725-6262 

Joseph Williams (702-252-8690) 

West of Oak Ridge 

Beacon Electronic Associates, Inc. 

P. 0. Box 1278 
Maitland, Florida 
Tel: 305-647-3498 
Ernest Trigg 
Danny Snow 


TEXAS 

Carter Associates, Inc. 

P. 0. Box 87 
Garland, Texas 
Tel: 214-276-7151 
TWX: 214-276-8397 
Dale Runnels 

VERMONT 

Brogan Associates, Inc. 

69 Hickory Drive 
Bear Hill Industrial Park 
Waltham, Massachusetts 02154 
Tel: 617-894-3250 
TWX: 710-324-0192 

Irwin Stone (617-963-1695) 
Preston Neff (617-894-2233) 
John Flynn (617-263-2585) 

VIRGINIA 
Southern Area 
L. G. White & Co., Inc. 

P. 0. Box 2356 

Winston-Salem, North Carolina 27102 
Tel: 919-725-3612 
TWX: 919-725-6262 

Joseph Williams (704-252-8690) 

Northern Area 
L. G. White & Co., Inc. 

880 Bonifant Street 
Silver Spring, Maryland 20910 
Tel: 301-585-3141 
TWX: 710-825-9635 

Laurence White (301-929-1489) 
Roald Evensen (310-622-6130) 


WEST VIRGINIA 
L. G. White & Co., Inc. 

880 Bonifant Street 
Silver Spring, Maryland 20910 
Tel: 301-825-3141 
TWX: 710-825-9635 

Laurence White (301-929-1489) 
Roald Evensen (301-622-6130) 

WISCONSIN 

Hamilton, Grayden & Flemmer, Inc. 
Hamilton Road 
Hopkins, Minnesota 
Tel: 612-941-1120 
TWX: 910-576-2861 


CANADA 

General Instrument of Canada, Ltd. 
151 Weber Street South 
Waterloo, Ontario 
Canada 

Tel: 516-744-8101 
John McKerrow 
Fred Smith 

ENGLAND 

Bay and Company (U.K.) Ltd. 

Pirelli House, 343-345 Euston Road 

London, N. W. 1 

England 

Mr. M. G. B. Mason 
Managing Director 

FRANCE 

General Instrument France 
3, Rue Scribe 
Paris 9e, France 

Mr. D. Poughon 
Mr. B. Didillon 

GERMANY 

Pirelli Vertriebs Gmbh 
6 Ffm. Fechenheim 
Postfach 149 
Frankfurt, Germany 
Mr. Woidich 

ITALY 

Bay and Company 
P.O.Box 3988 
Milan, Italy 

Dr. Aldo Bay 
Dr. G. Fontana 

Bay and Company 
Piazza Duce cT Aosta, 3 
Milan, Italy 

JAPAN 

Tokyo Electron Laboratories, Inc. 

TBS Building 
Akasaka, Tokyo 
Japan 

Mr. Yan Furushima 
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